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. STZ2ZNDB @S 0S-:
Simulation vs Optimization
Simulation
A Predefined set of rules
if PV output
if Battery SOG '/ 1: Decreas@attery SOC

A One possible output per input (not optimal)
A Very fast T T

Optimization (DEEAM)

A Define boundaries for each variable
<=Battery SOG=

A Entire feasible region of possible output

A Define an objective function

A

A

Total CostDER Inv. CostDER Op. CostUtil. Cost
Find the solution in the feasible region that optimizes the
objective
Problems may become very large and take time to solve
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DERCAM

DERCAMis adecision support todbr decentralized energy systems

Finds optimajportfolio, sizing placement anddispatchof DERnN buildingsand
microgrids

Energy loads

' I
Many Varlables. Optimal DER Portfolio
Electricity & fuel prices & |
a7 ’
[T é Optimal DER Sizing
DER technologies \ )
p Optimal DER Placement
Local weather i
DERCAM
Optimal DER dispatch
Topology
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a DER-CAM Project Workflow:

1 12 3 o

Define topology or select Define end-use loads Define utility tariff Define DER options
single-node model & other site data & export options & parameters

]
A, A
EEE" E"
(%) +
Run base-case Define investment Run investment cases to
without new DERs options for new DERs find optimal DER capacities.
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Define topology or select
single-node model
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1 ¢ Define Topology

Start by deciding between single or multiode

A Single node models can be a good first approach
A Faster to solve, less data required

A Ideal if loads can be aggregated:
i Strong network, no loss or voltage concerns
i Optimal DER placement not required

A Multi-node models provide additional depth
A (Optimal) power flow and heat flow is integrated in the analysis
A Optimal DER placement is provided

A Choosing between single or muftode happens when creating a new project
A This decision cannot be changed later on

E MNew Project

Project Mame: 2018-03-07 _optimistic-future]

(® DER-CAM Muti Node () DER-CAM Single Node

Version: DER-CAM+ Version 5.6 Full ~

~
A
frereee

4 BERKELEY LAB DERCAM Workflow




1+2+3¢ Using the databases
{Ay3ftS y2RS SEI YLX S$X

A Large Office Building in San Francisco

[# New Project X
Project Name: ‘2[)1 8-03-08_hello-spu-eng
DER-CAM Muti Nodh DER-CAM Single Nodk ;
©C uti Node @ SRENER ElectricityOnly ' Cooling Refrigeration  SpaceHeating WaterHeating  MaturalgasOnly
Version: DER-CAM= Version 5.6 Full i 350 ==
300
Load Data 250
Use Load Database Information on load data 200
=
Country: LSA o 150 weekend
State: CA ~ 100 ;
City San Francisco - 50 i
Building LargeCffice bt o
0 2 4 6 8 10 12 114 16 18 20 22 A4
Load Profile: New Construction sk ~ hours
B week
Multiplier:  Annual electricity purchase X GWh '=
> Annual natural gas purchase X GWh
s 1
Selar Dat.
ar Data 08
Use Solar Database Information on solar data
¥ 06
Country; USA ~ %
™Y 3 = = 04
State: Calfomia bt 02
Solar Profile: SAN FRANCISCO INTL APxs v 0 BE \\
02 4 6 &8 W 12 14 16 18 20 2 M
Tariff Data hours
Use Tariff Database Information on tarif data -
Country: LISA b
State: Califormia bt
Cy San Francisco b
Datasat: San Francisco(PGAE}-Large xlsx ~
~

A
||||

‘ BERKELEY LAB DERCAM Workflow




Define end-use loads
& other site data
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2 ¢ Enduse loads and site data
Enddza S f 2 R&a X

A'1'L)J 02 oobo0 GaRSaAdIy RIe&a¢ LI

2018-03-08_hello-spu-eng - m] *
« W5 0O & ©0 1~ > © = H @ _ © @ DER-CAM* Zoiiiarasss
Undo | Mew Open Save Close | Overview | Run Run Multi Sens. Analysis Cancel Email | YourProjects About Tech.Support Manual TOPOLOGY | ANALYTICS | BLANNING | GPERATIONS
Parameters & Load1
E Home Load Data | Loaded Data: n/an/an/a:n/a Load - Help
type month  dayype 1 2 3 4 5 8 7 8 9 A
- &8 Gioval setting: v [ ey week 17.4548 | 158272 | 17 4548 | 15.8593 | 17.4548 | 30.0526 | 45.0971 | 100.9922 2716 Here the hourly load for each
type (peak, week, week-end)
, ? Site Weather Data 2 electiciyonly | Febmay | week 158272 | 158272 | 158272 | 15,8272 | 15,8272 30,7234 [ 45.8339 | 105.4125 | 2841 each month is specified for
3 electictyonly |March | week 158272 | 158272 | 158272 | 15.8272 | 26 9083 | 429193 | 920206 | 2439604 3009 node. The load must be provide
= @B Load Data 4 electricity-only | Aprl week 158272 158272 | 158272 | 15.8631 |31 6545 | 47.703 | 111.0116|300.9958 [301 2 [kW] and is assumed to be
] 5 electiciy-only | May week 158272 158272 | 158272 | 15.8272 | 30.8631 | 46.1718 | 106.2527 | 2876103 [ 2878 average load (per day-type) in e
E  electiciy-only | June week 158272 | 158272 | 158272 | 15.8272 | 31 6545 | 478159 [ 111.0116 | 301 6366 [ 3023 hour that has to be satisfied by
7 electriciy-only | July week 158272 | 158272 | 158272 | 15.8272 | 30,7752 | 46.057 | 106.4488 285743 [2874 available technologies.
8 cleclictyonly |August | week 15.8272 | 15.8272 | 15.8272 | 15.8272 | 31.6545 | 47.8918 | 111.0116 | 301.8464 | 3026 The loads include: electric]
y 5 Technologies 3 clectiicity-only | September | week 15,8272 | 15,8272 | 15,8272 | 15.8272 | 30.7752 | 46.1359 | 1057236 | 236.1007 | 287.0 space-heating, water-heati
10 electicity-only |October | week 15,8272 | 15.8272 | 15.8272 | 15.8272 | 30.8215 | 46.1792 | 106.0019 | 286 4792 | 287.1 cooling, refrigeration, natural
- 3 Load Management, Resiliency and 11 electricity-only | November |week 15.8272 | 15.8272 | 15.8272 | 15.8593 | 18.3263 | 326214 |54.3435 |131.0936 | 271.1 only (e.g. for cooking)
12 electicity-only | December | week 158272 16,0303 | 15,8272 | 16.0755 | 15.8272 | 31046 [455319 [ 10579132850
: E AS Markets 13 cleciicty-only |January | peak 15,8272 | 15.8272 | 15.8272 | 15,8272 | 15.8272 | 318576 | 47.7027 | 1110116 |300.9 Note: The default load values are
&) navanced user settings 14 electicity-only | Febmay | peak 158272 | 158272 | 158272 | 15.8272 | 15.8272 | 31 6545 | 477372 11101183010 mk:"fmm the database fora
15 electictyonly |March | peak 158272 | 158272 | 15,8272 | 15.8272 | 21103 |37.0039 688057 |174:3222 30 2 medivm office in San Francisco.
&) results 16 electricity-only | Aprl peak 158272 158272 | 158272 | 15.8272 | 31 6545 | 479134 [ 1110116 [ 302 7732 | 304 2.
17 electricity-only | May peak 158272 158272 | 158272 | 15.8272 | 31 6545 | 47 8554 [ 111.0116 [ 302.2757 [ 303 7
E Sensitivity Analysis 19 electricity-only | June peak 15.8272 | 15,8272 | 15,8272 | 15.8272 | 31,6545 | 48.0074 [ 111.0117 | 304.0514 | 306.0
15 electricity-only | July peak 158272 | 158272 | 158272 | 15.8272 | 31 6545 | 48.0335 | 111.1188 3037037 305 2
20 electicityonly | August | peak 158272 158272 | 158272 | 15.8272 | 31 6545 | 479968 | 111.0116 302 7867 304 5
71 electricity-only | September | peak 158272 158272 | 158272 | 15.8272 | 31 6545 | 482817 111.0116 | 304 5556 | 308.0
22 electricity-only | October | peak 158272 | 158272 | 158272 | 15.8272 | 31 6545 | 479199 | 111.0116 301 8587 [303.0
23 electricity-only | November | peak 158272 158272 | 158272 | 15.8272 | 15.8272 | 31 6545 | 477086 [111.0116 3009
21 electricity-only | December | peak 158272 | 158272 | 158272 | 15.8272 | 15.8272 | 31 8545 | 477027 [111.0116 3009
25 electictyonly |January | weekend | 17.234 | 158272 174089 158272 | 17.4089 158272 31658 |29.9941 |87.85
% electricty-only |Febuuary |weekend | 158272| 158272 158272 | 15.8272| 158272 | 158272 31765 31765 [3507 ,
< r|< >
Ready. DER-CAM: Version 5.6 Full
= A
freeeer "'|
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2 ¢ Enduse loads and site data
Enddza S f 2 R&a X

LJ

(D’
Q)¢
m\

Al'L)I 02 oo0bo0 aRSaAdy RI

2018-03-08_hello-spu-eng - m] *

» O # 0 » 1 O = B @ © BER-CAM* suenos
Undo | Mew Open Save Close | Overview | Run Run Multi Sens. Analysis Cancel Email | Your Projects About Tech.Support Manual TOPOLOGY | ANALYTICS | FLANNING | GPERATIONS
Parameters 5‘ Number of Days
5 Home F1 peak week weekend emengency-week emengency-peak emergency-weekend Number of Davs - Help
L3 January [ 20 8 0 0 o
5@ Global settings 2 Febuay |3 17 8 0 0 0 This table is used to specify
H 3 March 3 18 0 0 0 0 number of peak, week and we
3 Investment Options 4 Ao 3 13 3 0 0 0 end days for each month.
3 Gptions Table 5 May 3 20 3 0 0 0 If the considered year is a leap y¢g
& June 3 17 10 0 0 o please note the relation betwd
this  table and the ta
5 Parameters Table 7 duly 3 20 8 0 0 0 i
GenConstraints (Technolog
g August 3 13 9 0 0 o .
5 T EinE GeneratorConstraints). If you
S September |3 e g 0 0 v using 8760 hours for Maximum
10 October |3 20 8 0 0 o i i
? Site Weather Data annual operation hours in
11 MNovember |3 8 9 0 0 0 generation constraints and a |
ﬂ Load Data 12 December |3 13 9 0 0 o year, the 8760 hours must

replaced by 8784 hours; otherw
the DER equipment is not allo
to run the whole year.

- b vy
- j‘ Technologies

- E Load Management, Resiliency and

E AS Markets

- ﬂ Advanced User Settings

5‘ Results

3 Sensitivity Analysis

Ready. DER-CAM+ Version 5.6 Full
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2 ¢ Enduse loads and site data

hidKSNJ aAuS RFEGF X
2018-03-08_hello-spu-eng - m} X D .
« W= 0O # ©0 v > O = B @ © © DER-CAM* iz,

Undo | New Open Save Close | Overview | Run Run Multi Sens.Analysis Cancel Email | YourProjects About Tech.Support Manual TOPOLOGY | ANALYTICS | SLANNING | OPERATIONS
Parameters & Solar Radiation w
E/ Home - F1 1 H 3 4 5 5 7 8 9 0 1 12 13 14 Solar Radiation - Help
» 1 [EEex oo [oo0 [ooo 000 [oo0 |00 |00407 0293 04336 05675 06559 06423 |0.6237 —_—
&) Global setiings 2 Februay (000 (000 (000 [0.00 (000 |DO0 |0.00 [0.0896|0.2938 0.4643 (05129 |0599 |05812 |0.5945 The solar radiation is given as —_—
3 Mach |000 (000 (000 [0.00 |0.00 (000 |0.0012 (02018 |0.4227 0.6011 (07108 |08197 |0.8177 |0.7625 average fraction of maximum s
? Site Weather Data 4 — i
- 2018-03-08_hello-spu-eng - u] X
6 » # O I = B @ @ @ DER-CAM* i
Undo | Mew Open Save Close | Overview | Run Run Multi Sens Cancel Email | Your Projects About Tech. Support Manual BBRGLOGY | ANALYTICS | FLANNING | ORERATIONS
isu\ar Collector Parameter 7 E J BE EDLOGY | ! !
51 8 Parameters & Wind Power Potential
Corrected Solar Radiation n .
! &) Home = il T2z 3 4 5 s 7 8 9 w1 12 1§ WindPower Potential -
_____ &) snbient Houry Temperaty v 1 [T 289261 254619 | 23,5633 | 26.9506 | 27.5086 | 25.425 [29.6506 |32.2706 | 27,6983 | 25,1842 | 19.4509 [19.075 |22] 4 |
ﬂ S‘G‘ﬂbal Settings 2 Febuay |30 2018-03-08_hello-spu-eng - m} X
Wind Power Potential 3 March 30. L
‘?s\te Weather Data . | vy I # © | 2 0 = | o 7] 7] DER-CAM* i
B ot Location Dtz Ao 115 Undo | New Open Save Close | Overview | Run RunMulti Sens.Analysis Cancel Email = YourProjects About Tech.Support Manual BBRGLOGY | ANALYTICS | PLANNING | OPERATIONS
- 5 M 3% pe
E'SU\ar Radiation p Jay g Parameters ﬂ‘ Ambient Hourly Temperature
@B Load Data e = ~ ¢
F1 1t 2 3 4 5 6 7 8 9 1w N iz 13 14 1§  Ambient Temperature -
&) sotar cotiector parameer T 2 & vome 1 [l 790 [780 [770 |780 |790 [so0 [ms0 [s70 [w060 [1150 [1240 [1330 [1340 [13 :
b ity 0 st |32 e =X 730|780 |70 (780 |7 ’ Help
....... &) corrected solar Radiation P— | ----E'G\uha\semngs 2 Febuay |970 |950 (930 |9.10 (880 |86D (820 (950 |10.70 (1200 |1320 [14.40 [1550 156D |15
&) Technologies 10 Came 122l ----f‘sma\maathernata G Mach 1110 1060 [10.10 [960 |930 [900 870 [990 [1110 1230 1340 1450 1560 1580 6| i pouny temperat
B oo e E'Amh‘ﬂﬂtHﬂWl}'TﬂmPEfam T Toverbe |21 4 Apil 1030 (530 940 [900 |40 970 1000 |10.50 |13.00 |1450 1560|1620 1800 1810 18} oo muct be inserted in deg
oad Management, Resiliency a = 5 M 1120 [11.10 |10.80 [10.40 [10.90 (1130 |11.7D [13.20 (1460 [1610 |1750 [1850 (204D |2020 |20 "
=) ind poer petential 12 December |25, &) solar Radiation = Celsius, C.
&) i e 5 dune 13.00 1290 |1270 (1230 |12.90 1360 |14.20 (1550 [16.70 |18.00 |19.40 |2070 (2200 (2160 |21 This information is relevant
arkets
E/othar Location Data &smﬁr@”mQrparamter 7y 1340 (1330 [13.10 [13.00 [13.40 (1370 |14.10 1550 [16.90 |18.30 1980 (2130 2280 2240 (22|  estimate changes in internal lo
&) navanced User settings 8 August |14.00 |13.80 [13.60 |13.40 1350 137D 1390 1520 |16.50 (1790 (1960 (2140 (2310 2260 |22| inside the building whene
@roaanasta DN @ 5‘ Corrected Solar Radiation 5 September| 1480 1450 [14.10 (1370 |1350 1370 1470 [16.20 |17.70 1900 2060 |2220 2340 2360 23]  Passive retrofit options are be
E’Results 5‘ " 10 October 1340 1250 1240 |11.90 1210 (1230 1250 [14.20 [15.80 [17.40 1860 (1980 (2110 2120 |21 considered  (such as impro
| I A it Hourly T i i it i
& uiiity mbient Hourly Temperaty 11 November 1080 1020 950 |920 |930 930 990 |1150 1340|1440 1530 1660 |17.10 |1740 17|  Windows), and it is also used
&) sensitivity Analysis estimate the efficiency of
12 December 820 |790 (740 (630 (690 700 (700 (810 930 (1040 |1150 [1260 [136D 138D |13
< b4 . E/ Wind Power Potential panels
5‘ Technologies -
Ready.
E/ Load Management, Resiliency a E/ Other Location Data
E/ AS Markets a Load Data
X Utility
5‘ Advanced User Settings & ity
Technologies
E'Resu\ts 5‘ g
Load Management, Resiliency a
E,‘ Sensitivity Analysis Ef 9 &
< >
Ready. E/ AS Markets
5‘ Advanced User Settings
5‘ Results
E.‘ Sensitivity Analysis
~ /\ < ¥
m Ready. DER-CAM+ Version 5.6 Full
frereee
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Define utility tariff
& export options
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3 ¢ Utllity tariffs and export options

9f SOUNRAROAGE YR FdzSt LINAOS3

oo = mm mm mm m—m ——— oo = mm mm mm m—m ———

N\ N\
y4 y4
Secondary| Primary | Transmission Secondary| Primary |Transmission
E'1g Tou I Max. Peak| $8.71 N s7.03 Peak| $0.14026 | 50.13861 5009129
|
Summey Pant Peak| $3.33 $3.06 §2.78 Part Peak| 5009916 | 50.09219 | 5008665
3. 94267 per meter 1
: persa}r I‘ Maximum| $16.04 | $12.08 5787 Off Peak| $0.07512 | 50.07456 | $0.07043
| Part Peak| $0.24 $0.46 §0.00 Part Peak| £0.09451 | S0.091%6 | $0.08500
Winterl
Maximum| §9.71 £8 63 §7.87 ) Off Peak| $0.07885 | §0.07787 | §0.07214 /
AN AN
‘\———‘————-—/ ‘\————*——-—/
F1 coincident noncoincident onpeak midpeak offpeak F1 On Mid Ot
» 1 [ 371 0 024 0 v 1 B 0.09451 | 0.07885
2 Febuay |0 971 ] 0.24 ] 2 Febuay |0 0.09451 | 0.07885
3 Mach |0 371 0 0.24 ] 3 Mach |0 0.09451 | 0.07885
4 | Apil 0 271 0 0.24 ] 4 Apil 0 0.09451 | 0.07885
5 | May ] 16,04 971 233 ] 5 May 014026 | 0.09916 | 0.07512
B June ] 1604 971 333 ] B June 014026 | 0.09916 | 0.07512
7 July ] 16,04 971 333 ] 7 duly 014026 | 0.09916 | 0.07512
5 August |0 16.04 971 333 ] 8 August | 014026 | 0.09916 | 0.07512
5 September |0 16.04 971 333 0 9 September | 014026 | 0.09916 | 0.07512
10 October |0 16.04 371 133 0 10 October | 014026 | 009916 | 0.07R12
11 November |0 a7 ] 0.24 ] 11 Movember |0 009451 | 007855
12 December |0 a7 0 024 a 12 December |0 009451 | 007855

~

A
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3 ¢ Utllity tariffs and export options

9f SOUNRAROAGE YR FdzSt LINAOS3

Hint: to create a microgrid
model from the perspective

of the utility or DSO tariffs

can be replaced by costs they
would incur to serve clients

DERCAM Workflow



